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averaged about 4.5 degrees por clay below the normal 
for the 400 days prior to ,June 1, 1917, while for the 5 
months from January t.o May, 1917, the average deficiency 
was about 7 degrees )er day. From January Y to 36, 

a t  Winuemucca was only 5.3' F., or 23 degrees per day 
below the normal. The t>emperature dopart,urou from tho 
normal for different sections of the country from January 
to May, 1917, inclusive, are shown in figure 3. 

Subnormal tempcraturos persistccl in all or portions of 
Montana abo during S months of 1916 and for each of 
the 5 months from January to May, 1917. The t,cmpera- 
ture in the northern portion of that Stmate for thc 17 
months January, 1916, to May, 1917, inclusive, averagntl 
4 degrem per hay below the normal. At tiincs during 
this period Montana esperiouced extremely low tempera- 
tures. From January 2 to February 12, 1916, a period 
of 42 days, the daily mean a t  Havre was about - 12'F., 
or 26 degrees per day below the nornial. During Deccni- 
ber of the same year there \vas another, but short,nr, 
period of extremely cold weather recordcil at  this station 
when for 11 days the temperature averaged - l-I'F., or 
32 degrees per day below t,he normal. 

Lowest ,wi fun. Bfny beni,per.ntu.res. 

Figure 4 shows the years in which t.hc lowest inean 
May temperatures of record occurred and the areas 
affected, as revealed by records for about 45 years. I t  
will be noted by referring to t.liis chart t,hnt 1917 had the 
lowest mean May temperatures of record for a larger 
area than any other year in which low records were estab- 
lished in this month. The area coTercil in 1917 em- 
braces ractically the whole of t.he New En4nnd, Atlan- 
tic, ani  Gulf States, the eastern Lakes figion, Ohio 
Valley, Tennessee, and the middle M ississip ii Valley. 

region, Arizona, ortions of Utiih, Nevada, and California 
had, on the the coldest May since est,ensive t.em- 
peritt ure records have been maintained. 

Tho genr 1907 was that, in which t,he lowest mmn May 
temperatures of record occurrrd over the nest lxrgcst 
area. The low recorda est,ab!ished in May of that y e w ,  
cover much of Tcsas, Oklahoma., Arknnsns and Missouri, 
the upper Mississippi Valley. and also most of t.he Lake 
region and trhe northern border Sbat cs westward to 
Montana. However, in considerable portions of the area 
in which low May records were established in 1917, tlie 
monthly means were oiily slightJy lower than t,liose 
recorded in 1907. 

In  sections of the country in which t,hc lowest, nicnn 
May temperature occurred in yews other than 1907 nmd 
1917, the areas affected in individual years were com- 
arative!y a m d  and the cool conditions were more 

Er ely the result of locd causes. 111 most of South 

Kansas, the lowest mean May temperatures of record 
occurred in 1592, while in much of the northern Rocky 
Mountain and central and northern Plat.eau dist,rict.s the 
lowest records were niade in 15'36 or lS99. 

1917, a period of 19 i \ ays, the mean daily t~cmperaturo 

Likewise the middle and southern Rocky h ountains 

Da a ota, in Nebraska, and in the northern port,ion of 

COLD WEATHER IN EUROPE DURING TIIE WINTER AND 
EARLS' SPRING OF 1917. 

While temperature conditions in t.he United States east. 
of the Rocky Mountains, during the past! winter and 11 ) 
to and including the most of April were not unusua, I 
reports from Europe indicate that this period was cliar- 
acterized by severely cold weather and heavy snowfall. 

Unseasonably cold weather is reported to have set in 
over Europe toward the dose of November, 1916, and 
continued till near the close of A ril, 1917. In  London 

April, 1917, indusive, averaged nearly 4 de rees below 

dimate is largely of the marine ty e. Information from 

ncnt was similarly affected wit.h prolowed cold. How- 
over, about the time the period of col2 weather set in 
over the central and eastmil portions of the United States, 
the last, doctide in April, the persistent, cold in Europe 
wave way to much warmer weather, and t.he month of 
~ a y  WM rather remarldle for unseasonably high tem- 
per"t1Ires.' 

the temperature for the five mont F is, December, 1916, to 

the normal, this being very unusual for a p 5 ace whose 

western and northern Europe in c r  icates that the conti- 

OTHER COLD SPRINGS. 

With respect, to cold springs and summers, the year 
1516 stands out tis the most memorable for ersistent 

country, but in most oPEnrope dso. This is known in 
t.he United Ytnt.es as "the year without a summer," and 
in Europe as " t,he fnrnine year." From tlie information 
at, hand there is no doubt t,hat t,he year 1516 was a most 
disastrous one for awicultural interests. In it  there cul- 
minated a remarkahe de iression of summer tempera- 

tinued till 1817. In ,ortiom of the Central and North- 

every month of 1S12 and 1S16, and well-authenticated 
reports of loss of life by cold in the summer of the latter 
year are on record. $hits and grains, especially c-, 
either part,ially or wholly failed to mature, resulting in a 
scarcity of food not known since that time. 

The year 1859 was also remarkable for the cold weather 
experienced during the late spring or early summer. In 
that year, about June 5, severe cold weather for the 
season occurred in the Middle and North Atlantic States 
and Ohio Valley, temperatures several degrees below 
freezing being rcporbed froni many places, and freezin 
weather was generd in western Pennsylvania an 
nort.hern Ohio. Ice 2 inches thick was reported from 
Johnstown, Pa. 

In  18S2 May was remarkahly cold for the season in 
t,he districbs east of t,he Rocky Mountains, the mean 
temperatures for that month at  many laces being only 

May, 1907, stands nest t.0 1917 as a month of unusual 
cold, as liw been noted previously, but despite the low 
t.em eratares staple crops werc not. materially reduced in 
vied. Likewise in May, 1910, there was a generd and 
lnrge dcficicncy in temperature in cent,rd and eastern 
distric t.s. 

cold weather and damwe to vegetation, not, o s y in this 

tures which began with t, 1 le summer of 1511 and con- 

ern States snow or / rost appears to have occurred in 

d 

1 or 2 degrees higher than the lowest! o r record for May. 

SOME ASPECTS OF THE COLD PERIOD, DECEMBER, 1016, 
TO APRIL, 1917. 

[Nature, London, June 25, 1917,99 359.1 

R. C!. Mossman presented, at  tho June 30 meeting of 
the Royal Meteorological Society, remarks on this sub- 
ject. In  the course of his remarks the author said 
that the mean temperature of the British Isles during 
the period under notice, talrino the means of the 12 
divisions used in the Monthly fVeat,her Re orts of the 

the extremes rsngiiig from 3.8 degrees below normal at  
Meteorological Office, was 1.9 degrees C. b 3 ow normal, 

1 In this counection sea following dJStmc?t of addwa by R. C. Mossman as published 
In Nature, June 28, 1917.--Editor. 



290 MONTHLY WEATHER REVIEW. JUNE, 1917 
Behoir Castle in Leicestershire and 3.7 degrees below at 
Newquay, up to only 0.5 degree below normal at Castle 
Bay in the Hebrides. Escept in December, the cold 
was general over western Europe with the mean tem- 
lerature of Sweden 1.9 degrees below, of Holland 2.7 
kegrees below, and of Norwa 1.5 degrees below their 

mean was 1.1 degrees below the awrage. It was shown 
t,hat when the eastern portions of the British Isles had 
a mean tem erature below tlie nornial in each month 

only five times during the last century and a half- 
there was then a pronounced tendency for the depression 
of tem erature to continue without8 interruption until 

1805, when a warm period covering the four months 
from Mav to August wns sandwiched in between two 
cold spehs. The frequent absence of historic frosts 
during lon periods of uniform cold over trhe British 

respective normals; while as P ar soutvli as Gibrdtar the 

from Decem E er to April-an event that had occurred 

the en a of the year. The only esception oc.curred in 

Isles was 2 so referred to. 

GS/. 5-4 (. % 3 7  
ACCIDENTAL PRESSURE VARIATIONS IN THE UNITED 

STATES. 

By ALFRED J. HENRY, Profemr of hieleorolnw. 

[Dated: Weather Bureau, W'asllington, D. C. ,  July 6,1917.1 

A recent article by Dr. A. Defant on the daily, non- 
periodic pressure variations in the United States 
recalls to my mind some work on the same subject on 
which I was engaged about 12 years ago. This work 
was undertaken a t  the suggestion of the late Professor 
Abbe, who a t  that time was in correspondence with the 
Russian meteorlogist Woeikof woeikov] on the sub- 
ject of the mean pressure variation in 34 hours. Press 
of other work prevented the completion of the study as 
originally planned, and the matter wns laid aside for 
the time. The conclusions reached coincide yuit'e 
closclv with t.hosc announced by Dr. Defant, who has 
considcred the mean hourly T 'A 3 ues asg in t .ed  in thn 
Annual Reports of t>he Chicf of tlie IT. S. ent,lier Burcnu 
for 1598 to 1902 (4" edition). 

It is convenient to think of the nonperiodic. or ncti- 
dental pressure fluctuations 8.8 advancing w a d i k c  from 
west to east and as standing in close relation to t,he 
problem of weather forecasting. 1ienc.e t,lie very grea.t 
interest of forecasters in the subjcct. 

It has been known in a general way for ninny yews 
that, the changeable chara.cter of the weather on !!his 
continent is closely related to areas of rising and falling 
pressure that move n t  irre ular intervals across the coun- 
try irom west to east. f t has occurred to thc writer 

__  
1 Defmt A .  Die t3glichen unperlodiwhen Drii~liscii~~snlinii~!n Im Gebietc drr 

Mrteorol. Ztwhr., Ilraunschweig, November 

:.lStation pmwre" for a Weather B~msu station is the corrected pressure lor thc 

Verelnkgdn Staaten von Nordamerika. 
1916 3 3  3E410. 3 figs. 

station a lthe altitude ofthe station, 

same hour, and affixing the proper algebraic sign. This 
has been done for a eriod of ten years, 1594-1903, for 
two stations on the ffacific coast, 'Portlmd, Ore and 
San Diego, Cd.; three stations in the Mississippi valley, 
St. Paul, St. Louis, and Sew Orleans; and two stations 
on the Atlantic coast, Ea.stport and Key West. The 
record covers 3,650 days at  each station, and shows in 
detail whether pressure was rising or falling and the 
ainouiit o f  the c,hange. 

i l h r i  h r  of pc~iods  nf fii1l.i.n.g prcssiire n i d  uvtmqc 
i i i . t ~ i e w l .  -The total nuinher of periods of falling res- 
sure for the several months of the year is given in 'fable 
1. If t,he total nuiiiber of periocls of falling pressure of 
whatever length be divided into the number of days in 
the period, the averawe inten-al hetween two successive 
periods will be founcf ' These data also appear in the 
table. The geographic coordiiintos of the stations are 
as follows : 

Lat. N. Long. W. 
Portland, Org .  .................... -45' 35' 123' 43' 
8nn Diego, C d .  ..................... 33 43 117 10 
St.. Paul, Minn ....................... 44 55 93 03 
St. Louis, Mo..  .................... .38 38 90 13 
New Orleaiw, La .................... -39 58 90 0.1 

Key West, Fla ....................... 24 23 81 48 

TABLE l.-TotnZ niinibu ?f nrms rlf .fnllh/g prlwiii-c (kntnllohars)." and 
nwrnge tiirir iiifrri,al b r t i r ~ n i  them. in thv 10 yvni-s 1PP.j-1.903. 

Eastport,, Me ........................ 44 54 613 59 

Mississippi 7hllrg. I I I / I ' l I I I I I I  

* Usin: tlie nonieuclatnre of Ekliolm. 

't'lie rcsnlts (I€ t h  c.oiiil)ila.t,iciii show that. j~rno%ic.allg 
aU of the i)roswre fnlk ~I~n.tnllol)nm) pr1.s~ mtrirely across 
tho Uni td  States froin the Pacific to  the A t h t i c :  that 
is to say-, the nu111l~c?r oiltoring thit coiitiiitmt on the 
Pa,cific coast is prncticnlly tlie S.R,I~~E? as that, leaving the 
coiitiiiont on tho St,la.ntic cosst at Enstport, Me. The 
averlye nunilwr which passes St. Paul. Miiin., in the 
intanor is sliglitly p n t m  tlinii t1ia.t which enters the 
contintmt owr tho cms ts  of Wa.shinptoii nnd Orogon. 
The ~ i u i i i l w r  is soiiie!svhnt hrger at iiortliorn than at 
soutliern stations, niirl t!w Iii:i,simu!ii for an? mviith gen- 
erally falls in the! wintor, although there is the suggestion 
of a seconchry mnsinimu in August,! di ich at Portland, 
Oreg., l) ixvmit!s  the primary n i ~ ~ i n i u m .  

Durdtioii. of X.at(iblohci;r!s.--Aloug the northern boundary 
of the Uiiited Stnies falling prcssurq in a little more than 


